Abstract: Following the B. Hiley belief [1] that unresolved problems of conventional quantum mechanics could be the result of a wrong mathematical structure, an alternative basic structure is suggested. Critical part of the structure is modification of the sense of commonly used terms "state", "observable", "measurement" giving them a clear unambiguous definition. This concrete definition, along with using of variable complex plane [2] , is quite natural in geometric algebra terms [3] . It helps to establish a feasible language for the area of quantum computing. The suggested approach is used then in the fiber optics quantum information transferring/processing scenario.
Introduction
The common wisdom of conventional quantum mechanics reads something like "The particles making up our universe are inherently uncertain creatures, able to simultaneously exist in more than one place or more than one state of being." And also, certainly, "It follows from the weirdness of reality at small scales."
The weirdness has nothing to do with the scales. Wave-particle mysterious dualism follows from the lack of clear distinguishing between operators and operands.
A lot of confusion comes from the lack of precision in using terms like "state", "observable", "measurement of observable in a state", etc. This terminology creates ambiguity because the meaning of the words differs between prevailing quantum mechanics and what is logically and naturally assumed by the human mind in scientific researches and generally used in areas of physics other than quantum mechanics 1 . Nevertheless, I will try using the terminology as close as possible to commonly accepted quantum mechanics paying respects to generations of people who learned quantum mechanics in the existing framework and worked in that area of physics.
First of all, we must to strictly follow a very general definition [4] In general, the set of states is external to the set of observables, and vice versa, though they can be identical.
In classical computation scheme every number has a binary expansion of 0's and 1's, so we can encode any input data by bit strings. Thus with a fixed length of the strings, some n , we deal with vectors in n Z 2 . Then, in its most general form [5] , classical computation can be 
, if the same assumption of a fixed length of qubit strings is made.
As was shown, see [3] , [7] , [8] , a qubit state can be lifted to g-qubit, element of
G -even geometric subalgebra of the geometric algebra 3 G in three dimensions. The lift particularly uses the generalization of a formal imaginary plane to explicitly defined planes in three dimensions [2] , [3] . The g-qubit state is strictly interpreted as operator acting on observables, also elements of geometric algebra, in the process of measurement. That follows Dirac's seminal idea [9] to remove the distinction between an element of the operator algebra and the wave function (state) without losing any information about the content of what is carried by the wave function.
Thus, the suggested computational scheme gets the form: 3 -Initialize system in some known state   n G  3 , set of operators which can act on observables composed from elements of 3 G -Evolve the system until it is in some final state -Identify the state of the system at the end of evolution by acting with the operators comprising the final state on observables 2 Since the degrees of freedom of just one g-qubit give infinite number of available values, implementation of the simplest case 1  n would be of great importance.
In the case of electromagnetic field its state, considered as element of geometric algebra, acts (operates) on other physical entities which can also be electromagnetic fields.
Qubit states in geometric algebra
The Dirac's idea is exactly what is shown below to be an accurate implementation of the above MOS definition in the case of a g-qubit as the state in terms of geometric algebra, when the action of a state on observable is non-commutative operation
are elements of even subalgebra is an arbitrary triple of unit value mutually orthogonal bivectors in three dimensions satisfying, with the assumption of right-hand screw orientation, the identity The elements of the fiber are g-qubits 4 defined as the lift: 2 Due to critical reasons explained later a state should actually be a couple of a g-qubit and integer number that will eliminate ambiguity in the g-qubit angle value. 3 The reference frame  . It is just reference frame and has nothing to do with the physical nature of three dimensional space. 4 The element of fiber depends on which basis bivector is chosen as defining "complex plane". Cyclic permutation of the reference frame bivectors gives different elements. 1 is that the first one only rotates observable around an axis orthogonal to some arbitrary given plane in three dimensions, while the second one additionally flips the result, after rotation, over that plane.
To make the 
Evolution of the g-qubit states
It is plausible to retrieve how the Hamiltonian action on states in conventional quantum mechanics is generalized in the current context.
Any conventional quantum mechanics (CQM)
G can be written as exponent:
Hamiltonian in CQM is a self adjoint matrix of general form: I   H   2  3  3   3  2  3  2  2  2  1   3  2  2  3  2  2  2  1   2  1  2  3  2  2  2  1   1  2  3  2  2  2  1  3   3  3  2  2  1  1 
Thus we see that multiplication of a complex two dimensional vector by matrix H corresponds, if mapped directly to multiplication in 3 G , to the operation: G lift by the angle defined by Hamiltonian value will be considered after the next section on electric field polarization.
Electric field polarization
To deal with the guided light beams as physical processes carrying information about the states in the geometric algebra sense I shall begin with the electromagnetic fields and their polarizations in the  3 G terms [10] , [11] . What is different in the current approach to the light propagation in a beam guide is the fact that formally used imaginary unit is replaced with a unit bivector in three dimensional space not necessary orthogonal to the z direction, default beam guide axis. 7 The electric fields should naturally be considered as states, up to the magnitude factor, that's the Assume we deal with a detectable polarization in the xy plane: circular, elliptic or linear one, which means that the electric field vector end point moves along the corresponding trajectory. The following result takes place: Theorem 4.1. Any type of polarization in the xy plane is projection of circular polarization in some plane S .
Proof:
Since the plane of rotation/oscillation of electric field vector may be any plane in three dimensions, the plane of polarization should be explicitly defined 8 
, (4.1) 7 The interest to the transverse light beam spin models is growing intensively, see, for example [15] 8 Similar definitions of polarization are used in some different contents, see, for example [14] 
QED.
The circular polarized electromagnetic wave states actually comprise the basis for all other types of polarizations because they are the only type of waves following from the solution of Maxwell equations in free space accurately done in geometric algebra terms.
Let's take the electromagnetic field in the form
with the only requirement that it satisfies the Maxwell system of equations in free space, which in geometrical algebra terms takes the form of one equation: In geometric algebra terms electromagnetic field can be identified by geometric algebra sum of a vector E , the electric field, and bivector B I 3 , magnetic field. That means that to retrieve the structure of the element 
The geometric algebra product
which is sum of a vector and bivector.
Firstly it follows that   
Thus we get four equations for the four components of the geometric algebra element F of :
The above equations can be used as additional conditions on vectors E and B (when the vector k  is assumed to be given) to the earlier received statement that, particularly, vector 
Hamiltonian action as rotation
An electric field defined by vector rotating in a plane S is obviously a state (up to real constant multiplier, amplitude) in the We ignore for convenience that the inclined bivector has not unit value and more accurately should be 
The connections differ from the CQM case by additional bivector terms since they were calculated in more detailed formalism, though the curvature naturally remains identical because it only depends on the topology. A .
Since we are in the frame of the Thus, the line of linear polarization in the xy plane remains the same. This fact is a separate problem because distinguishing between the two circular polarizations which both can be the origin of the same linear polarization is critically important for a basic algorithm of function value calculations that will be demonstrated in following section. Thus we are making the assumption that there is only one circularly polarized mode of the spin angular momentum, say with the
